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CLAIM + DETAILED DESCRIPTION 

[Claim(s)] 

[Claim 1]ln a fuel cell to laminate, a unit battery characterized by comprising the following, 
[ said separator ] A fuel cell constituting so that the amount of elastic deformation of a member 
which constitutes the collecting electrode plate end supporter concerned when clamped 
surface pressure is impressed to said collecting electrode plate end supporter and a collecting 
section in stack operational status, and the amount of elastic deformation of a member which 
constitutes the collecting section concerned may become almost equivalent. 
A pair of electrode boards which sandwich an electrolyte plate from both sides. 
A pair of collecting electrode plates laminated by the outside of this two-electrodes board, 
respectively. 

A pair of separators which have a collecting electrode plate end supporter and a collecting 
section, touch said both collecting electrode plates by this collecting electrode plate end 
supporter and a collecting section, and are laid in the outside of both the collecting electrode 
plates concerned, respectively. 

[Claim 2]A fuel cell, wherein the amount of elastic deformation of said both members is in the 
range of 5-100 micrometers in Claim 1. 



[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to a fuel cell and relates to the separator structure 

of a fuel cell especially. 

[0002] 

[Description of the Prior Art]A conventional fuel cell and separator structure are explained with 
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reference to drawing 4 and 5. In drawing 4, the electrolyte plate 1 is inserted with the anode 2 
and the two-electrodes board of the cathode 3, two or more unit batteries containing both the 
collecting electrode plates 4 further installed on both sides of these two-electrodes boards 2 
and 3 from the outside and the separator 6 which has the reactant gas channel 5 are 
laminated, and a fuel cell (stack) is constituted. The separator 6 shown in a figure is the 
separator structure of an one form, and the wet seal part 7, the collecting electrode plate end 
supporter 8, and the collecting section 9 possess in the separator 6. 

[0003]The art of forming the above-mentioned collecting electrode plate end supporter 8 in the 
separator 6 is indicated by JP,H6-101342,B. That is, a collecting electrode plate end supporter 
is the purpose that the end of an electrode board and a collecting electrode plate prevents 
contact nature with a tip-off, an electrolyte plate, an electrode board, or a collecting electrode 
plate worsening in inside, and it is formed in order to support the end of an electrode board 
and a collecting electrode plate. 

[0004]By the way, generally the conventional separator 6 is high intensity, and comprised 
material with the small amount of elastic deformation. Therefore, even if it impressed clamped 
surface pressure at the time of stack starting of a battery, the collecting section 9 located in the 
central part of the separator 6 hardly changed, but had the advantage that the whole electrode 
board was kept almost level. However, when the amount of elastic deformation was small, the 
influence of the size error of the member of the two-electrodes boards 2 and 3, the collecting 
electrode plate 4, and separator 6 grade or heat modification became large, the noncontact 
part arose between each member of an electrolyte plate, an electrode board, a collecting 
electrode plate, and a separator, and there was also a fault that the planar pressure between 
each member contact surface did not become uniform. 

[0005]Therefore, it is considered as separator structure as shown in drawing 5, and there are 
some which allocate the large corrugated panel 10 for current collection of the amount of 
elastic deformation as a member which constitutes the collecting section 9 of the central part of 
the separator 6. Namely, the seal frame 1 1 in which the separator 6 shown in drawing 5 
constitutes the corrugated panel 10 for current collection, and the wet seal part 7, It comprises 
the divider plate 12, the amount of elastic deformation of the corrugated panel 10 for current 
collection which has the collecting section 9 is enlarged, the size error of a member and the 
influence of heat modification are absorbed, and planar pressure between each member 
contact surface is made uniform. This separator 6 processes some seal frames 11, and 
possesses the collecting electrode plate end supporter 8. 
[0006] 

[Problem to be solved by the invention]However, since the amount of modification of the 
corrugated panel 10 for current collection when clamped surface pressure is impressed is 
large in the above-mentioned conventional technology compared with the amount of 



http://dossierl.ipdlinpit.gojp/cgi-bin/tran_web_cgi_en 4/23/2009 



JP,10-241707,A(1998) [CLAIM + DETAILED DESCRIPTION] 



Page 3 of 10 



modification of the member which constitutes the collecting electrode plate end supporter 8, As 
shown in drawing 8 , only the corrugated panel 10 for current collection of the central part was 
compressed, and unusual planar pressure had generated the about eight collecting electrode 
plate end supporter corrugated panel 10 for current collection in the boundary part of an end 
and the central part, without being compressed to the same extent as the central part. 
Therefore, planar pressure became high locally at the end of the electrode board 3, and the 
end of the collecting electrode plate 4, and planar pressure was uneven. And the unevenness 
of this planar pressure led to unevenness, such as current density distribution inside a battery, 
and was connected with the problem that a highly efficient and long lasting battery is not 
obtained. 

[0007]Therefore, the purpose of this invention is to provide the fuel cell which uniform planar 
pressure is obtained and is connected with highly-efficient-izing and reinforcement. 
[0008] 

[Means for solving problem]A pair of electrode boards with which the above-mentioned 
purpose sandwiches an electrolyte plate from both sides, and a pair of collecting electrode 
plates laminated by the outside of this two-electrodes board, respectively, In the fuel cell which 
laminates the unit battery containing a pair of separators which have a collecting electrode 
plate end supporter and a collecting section, touch said both collecting electrode plates by this 
collecting electrode plate end supporter and a collecting section, and are laid in the outside of 
both the collecting electrode plates concerned, respectively, Said separator is attained by 
being constituted so that the amount of elastic deformation of the member which constitutes 
the collecting electrode plate end supporter concerned when clamped surface pressure is 
impressed to said collecting electrode plate end supporter and a collecting section in stack 
operational status, and the amount of elastic deformation of the member which constitutes the 
collecting section concerned may become almost equivalent. 
[0009] 

[Mode for carrying out the invention]Hereafter, an embodiment of the invention is described 
with reference to Drawings. Drawing 1 is a fragmentary sectional view showing composition of 
a fuel cell (unit battery) of one work example by this invention. A unit battery of a fuel cell of a 
figure comprises the electrolyte plate 1, the anode 2, the cathode 3, the electrode board 3, the 
collecting electrode plate 4, and the separator 6. The separator 6 of this example comprises 
the seal frame 1 1 which constitutes the wet seal part 7, the buck 13 which constitutes the 
collecting electrode plate end supporter 8, the corrugated panel 10 for current collection which 
constitutes the collecting section 9 and forms the reactant gas channel 5, and the divider plate 
12 which prevents mixture of reactant gas. 

[0010]The conventional separator 6 comprises the seal frame 1 1 which has the wet seal part 7 
and the collecting electrode plate end supporter 8, the corrugated panel 10 for current 
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collection which has the collecting section 9, and the divider plate 12, as shown in drawing 5 . 
On the other hand, from the seal frame 1 1, the buck 13 which has the collecting electrode 
plate end supporter 8 for achieving a function in which the separator 6 of this example 
supports an end of the electrode board 3 and the collecting electrode plate 4 gains separate 
independence, and is established newly. If it puts in another way, a member which has the wet 
seal part 7 or the collecting electrode plate end supporter 8 will be used as another object, and 
it will separate into the seal frame 1 1 which has the wet seal part 7, and the buck 13 which has 
the collecting electrode plate end supporter 8. 

[001 1][ and the intensity of the buck 13 which has the collecting electrode plate end supporter 
8 concerned which achieves the function to support the end of the collecting electrode plate 4 ] 
The member of this buck 13 is selected so that it may become comparable as the intensity of 
the corrugated panel 10 for current collection which has the collecting section 9 and forms the 
reactant gas channel 5, and the amount of elastic deformation of the buck 13 and the amount 
of elastic deformation of the corrugated panel 10 for current collection constitute so that it may 
become almost equivalent. If it puts in another way, it can be said that it is constituted so that 
the amount of elastic deformation of the member which constitutes the collecting electrode 
plate end supporter 8 concerned when clamped surface pressure is impressed to the collecting 
electrode plate end supporter 8 and the collecting section 9 in stack operational status, and the 
amount of elastic deformation of the member which constitutes the collecting section 9 
concerned may become comparable. As for the amount of elastic deformation at this time, 
although mentioned later, it is desirable that it is in the range of the specified quantity. 
[0012]The unusual planar pressure generated in the boundary part of the collecting electrode 
plate end supporter 8 of the separator 6 when clamped surface pressure is impressed, and the 
collecting section 9, i.e., the unusual planar pressure generated in the boundary part of the 
buck 13 and the corrugated panel 10 for current collection, is avoided by this, and planar 
pressure becomes uniform by it. Therefore, the fuel cell connected with highly-efficient-izing 
and reinforcement is obtained. It can be said that it is desirable to paste the divider plate 12 
and to place since the buck 13 has a possibility that the position may shift when clamped 
surface pressure is impressed. 

[0013]And the unit battery of a fuel cell and the corrugated panel 10 for current collection 
allocated in the central part (field in which the collecting section 9 is formed) of the separator, 
[ on the buck 13 allocated in the end (field in which the collecting electrode plate end supporter 
8 is formed) ] The collecting electrode plate 4 and the cathode 3 are laminated in order, further, 
as the end of the electrolyte plate 1 contacts the wet seal part 7 of the seal frame 1 1 , the 
electrolyte plate 1 concerned piles up on the cathode 3, and the anode 2, the collecting 
electrode plate 4, and the separator 6 are symmetrically laid and constituted considering the 
electrolyte plate 1 as a center. 
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[001 4] Drawing 2 is a perspective view showing the composition of the fuel cell (unit battery) 
shown in drawing 1 . The whole unit battery perspective view when the buck 13 which has the 
collecting electrode plate end supporter 8 has pasted the divider plate 12 is shown. 
[00 15] If the above is summarized, [ the feature of the fuel cell by this invention ] A pair of 
electrode boards 2 and 3 which sandwich the electrolyte plate 1 from both sides, and a pair of 
collecting electrode plates 4 further laminated by the outside of these two-electrodes boards 2 
and 3, respectively, Have the collecting electrode plate end supporter 8 and the collecting 
section 9, and both the collecting electrode plates 4 are touched by this collecting electrode 
plate end supporter 8 and the collecting section 9, In the fuel cell which two or more unit 
batteries containing a pair of separators 6 laid in the outside of both the collecting electrode 
plates 4 concerned, respectively are laminated, and is constituted, It is inside the wet seal part 
7 which carries out a seal in order to be located in the perimeter end of this separator 6 and to 
prevent the outflow to the exterior of reactant gas, [ the member which constitutes this 
collecting electrode plate end supporter 8 that supports the end of the electrode boards 2 and 
3, and the end of the collecting electrode plate 4 ] It is formed as a separate independence 
object from the member which constitutes this wet seal part 7, The corrugated panel 10 for 
current collection which is constituted so that the end of the electrolyte plate 1 may contact the 
wet seal part 7 and the end of the collecting electrode plate 4 may contact the buck 13 of this 
example which constitutes the collecting electrode plate end supporter 8 as a separate 
independence object, and constitutes the collecting section 9, It can set to the buck 13 as a 
separate independence object which constitutes the collecting electrode plate end supporter 8, 
and stack operational status. It is in the range whose amount of elastic deformation of this 
corrugated panel 10 for current collection and this buck 13 is 5-100 micrometers. And it is in 
the point which comprises a member (namely, material or structure) which has the pliability 
which becomes comparable [ both amount of modification ]. 

[0016]The following explains in full detail about the contents of this invention. First, the 
clamped surface pressure impressed in the stack operational status of a fuel cell is explained. 
Generally, when the clamped surface pressure of a stack is smaller than 0.1 MPa, there is also 
a possibility that gas may leak, without not acquiring a contact state good between the 
electrolyte plate 1 and the two-electrodes board 2 and 3, contact resistance's becoming large, 
and not obtaining high battery performance, and carrying out a seal completely in the wet seal 
part 7. On the other hand, if clamped surface pressure becomes larger than O.SMPa, the 
electrolyte plate 1 and the electrode boards 2 and 3 will carry out compression modification, 
the reaction area of the interface in which an electrochemical reaction occurs will become 
small, and the performance as a battery will worsen. Therefore, the clamped surface pressure 
of the stack is usually set as the range of 0.1 MPa - 0.5MPa. 

[0017]Next, the collecting section 9 of elastic deformation in stack operational status, i.e., the 
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amount of the corrugated panel 10 for current collection, is explained. The electrode boards 2 
and 3 do not support that the amount of elastic deformation of the corrugated panel 10 for 
current collection is not less than 100 micrometers, but the reactant gas channel 5 is crushed, 
a channel cross-section area becomes small, and reactant gas stops distributing uniformly to 
the whole electrode board. As a result, the gas entrance concentration difference of reactant 
gas arises, and Nernst Ross becomes large. Planar pressure sufficient between the electrolyte 
plate 1 and the electrode board 2 and 3 is no longer obtained, and contact resistance becomes 
large. A highly efficient battery is not obtained by above-mentioned Nernst Ross's increase, or 
the increase in contact resistance. Therefore, the amount of elastic deformation needs to be 
pressed down by 100 micrometers or less. 

[0018]On the other hand, as conventional technology described, this invention is one of the 
inventions which form the large corrugated panel 10 for current collection of the amount of 
elastic deformation in the central part of the separator 6. Therefore, when the amount of elastic 
deformation becomes small at 5 micrometers or less, the influence of the size error of a 
member or heat modification will not be absorbed, but it will be contrary to the purpose of this 
invention. In order to keep unusual planar pressure from starting the end of the electrode 
boards 2 and 3, etc., the height of the corrugated panel 10 for current collection when 
compressed with predetermined clamped surface pressure should just be almost equal to the 
height of the buck 1 3. For that purpose, what is necessary is just to adjust the height of the 
buck 13 according to the clamped surface pressure at that time, so that it may become the 
same as the height of the corrugated panel 10 for current collection. 

[0019]as [ turn into / namely, / the amount of elastic deformation of the corrugated panel 10 for 
current collection and the buck 13 / the comparable amount of modification ] -- the member 
(material or structure) of the corrugated panel 10 for current collection and the member 
(material or structure) of the buck 13 are selected. From the above explanation, it can be said 
that it is desirable to be constituted so that those amounts of elastic deformation may be 
comparable quantity and may be limited to the range of 5-100 micrometers in stack operational 
status as for the buck 13 and the corrugated panel 10 for current collection. 
[0020]Although clamped surface pressure may occasionally be changed during lamination 
stack operation, when the amount of elastic deformation of the buck 13 is small, the height 
cannot be changed according to clamped surface pressure. Therefore, it can be said that it is 
desirable to adopt material with the large amount of elastic deformation (elastic body) as the 
buck 13. That is, if the amount of elastic deformation of the buck 13 is too small compared with 
the amount of elastic deformation of the corrugated panel 10 for current collection, only the 
corrugated panel 10 for current collection is compressed, the buck 13 (collecting electrode 
plate end supporter 8) will not be compressed to the same extent as the corrugated panel 10 
(collecting section 9) for current collection, but unusual planar pressure will generate it as 
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mentioned above. On the contrary, if the amount of elastic deformation of the buck 13 is too 
large compared with the amount of elastic deformation of the corrugated panel 10 for current 
collection, the tip-off of an electrode plate edge part and a collecting electrode plate end will 
not be prevented, but a problem will arise in the contact state between those member ends 
and electrolyte plates 1. 

[0021 ]lf the large corrugated panel 10 for current collection of the amount of elastic 
deformation is allocated in the collecting section 9 of the central part of the separator 6 with the 
above, in order to obtain uniform planar pressure to arbitrary clamping force, The buck 13 also 
becomes the composition which allocates the member (material or structure) which has the 
pliability used as the amount of elastic deformation of the collecting section 9, and the amount 
[ being comparable (almost equivalent) ] of elastic deformation. 

[0022]By the way, as shown in Table 1, the contact nature of the planar pressure difference of 
an electrode plate edge part and the central part, an electrolyte plate, an electrode plate edge 
part, and a collecting electrode plate end, initial cell voltage, and initial internal resistance 
change with sizes of the amount of elastic deformation of the collecting electrode plate end 
supporter 8 as the buck 13, and the collecting section 9 as the corrugated panel 10 for current 
collection. When [ namely, ] the amount of elastic deformation of the buck 13 is small and the 
amount of elastic deformation of the corrugated panel 10 for current collection is large (Table 
1, No.1), Since the planar pressure in near the boundary of the buck 13 and the corrugated 
panel 10 for current collection becomes large locally, uniform planar pressure is not obtained 
by the contact surface of the electrolyte plate 1, the electrode boards 2 and 3, and the 
collecting electrode plate 4, current distribution becomes uneven, internal resistance also 
becomes large, and a highly efficient battery is not obtained. 

[0023]When the amount of elastic deformation of the buck 13 is large and the amount of elastic 
deformation of the corrugated panel 10 for current collection is small (No. 2), the unusual planar 
pressure in near a boundary is lost, but the contact nature between an electrolyte plate, an 
electrode plate edge part, and a collecting electrode plate end worsens. As a result, a contact 
resistance value becomes large and high performance cannot be expected. However, since 
the amount of elastic deformation of the buck 13 and the corrugated panel 10 for current 
collection is applied between member contact surfaces the case (No.3) where it is large to the 
same extent as for uniform planar pressure and the contact nature in the end of each member 
is also secured, a highly efficient battery can be obtained. 
[0024] 
[Table 1] 
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[0025]Next, other work examples keep the buck 13 from shifting are described at the time of 
clamped surface pressure impression. Drawing 3 is a fragmentary sectional view showing the 
composition of the fuel cell of other work examples by this invention. The unit battery of the 
fuel cell shown in a figure comprises the cathode 3, the collecting electrode plate 4, and the 
separator 6, and the separator 6 of this example comprises the buck 13, the integral-type 
divider plate 14, and the corrugated panel 10 for current collection. In the case of this example, 
the seal frame 1 1 and the divider plate 12 of a work example which were shown in drawing 1 
are united, and the integral-type divider plate 14 is formed. 

[0026]And also in the work example of drawing 3, the buck 13 is newly established as a 
separate independence object, and the integral-type divider plate 14 which has the wet seal 
part 7 and the buck 13 which has the collecting electrode plate end supporter 8, i.e., the wet 
seal part 7 and the collecting electrode plate end supporter 8, are separated. And the material 
of the buck 1 3 is selected so that the intensity of the buck 1 3 may become comparable as the 
intensity of the corrugated panel 10 for current collection, and it is constituted so that the 
amount of elastic deformation of the buck 1 3 and the amount of elastic deformation of the 
corrugated panel 10 for current collection may become large to the same extent. Therefore, 
the effect same also in this example as the work example of drawing 1 is acquired. 
[0027]On the other hand, as shown in drawing 3 , the buck 13 is made to meet, the end of the 
corrugated panel 10 for current collection is bent, and the bending part 10a is formed in the 
corrugated panel 10 for current collection, time of this bending part 10a requiring clamped 
surface pressure, and the corrugated panel 10 for current collection spreading beside the 
maximum the vertical plane (side) of the bending part 10a touches the buck 13 for the first 
time, when this buck 13 changes over this vertical plane, It supports that the buck 13 carries 
out elastic deformation perpendicularly at the time of clamped surface pressure impression. 
What is established for the crevice G between some between the contact surfaces of the 
bending part 10a and the buck 13 so that the elastic deformation of the corrugated panel 10 for 
current collection by clamped surface pressure or the buck 13 may not be barred, Or to carry 
out to such an extent that the tip of the bending part 10a cannot touch the height of the 
bending part 10a at the collecting electrode plate 4 at the time of clamped surface pressure 
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impression etc. is desired. 

[0028]Next, the result of the carried-out check test is shown and the contents of this invention 
are explained more concretely. Planar pressure examination and system performance testing 
were done using the unit cell which adopted drawing 1 and the separator structure of drawin g 
3. The test result is shown in Table 2. The buck 13 and the corrugated panel 10 for current 
collection of both structures used the member which has the amount of elastic deformation of 
24 micrometers, when clamped surface pressure was 0.3MPa in this check test. Whichever it 
used the structure of drawing 1 or drawing 3 , the test result that there was no great difference 
was obtained. Also in which structure, the planar pressure difference was as small as 0.2 or 
less MPa, and was able to obtain uniform planar pressure. Initial internal resistance was small 
and obtained the initial cell voltage of not less than 800 mV. 
[0029] 
[Table 2] 
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[0030]As mentioned above, when using the separator structure by this invention, it was 
checked that uniform planar pressure is obtained by the contact surface between the 
electrolyte plate 1, the electrode boards 2 and 3, the collecting electrode plate 4, and the 
separator 6, and a highly efficient fuel cell is obtained. Although the above was a work 
example in the fused carbonate fuel cell of an external manifold method, this invention is 
applicable like an external manifold method also to the fused carbonate fuel cell of an internal 
manifold method. 
[0031] 

[Effect of the lnvention]According to this invention, even if it is when the amount of elastic 
deformation of the corrugated panel 10 for current collection as the separator 6 is large, Since 
the buck 13 as the separator 6 changes according to clamped surface pressure in the almost 
same height as the corrugated panel 10 for current collection and the contact surface of the 
corrugated panel 10 for current collection and the collecting electrode plate 4 is always kept 
level, Uniform planar pressure starts the contact surface between the electrolyte plate 1, the 
electrode boards 2 and 3, the collecting electrode plate 4, and the separator 6, and an always 
uniform and good contact state is acquired between each member. It is effective in a highly 
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[Translation done.] 
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